Rats were injected bilaterally in the dorsal and ventral hippocampus with kainic acid (KA) or with artificial CSF and their behavior and brain corticosterone (B) receptor systems were studied. The hippocampal KA injection destroyed part of the pyramidal neurons and of the dentate gyrus neurons. These neurons contain a receptor system for B. At 2 weeks after the KA lesion this B receptor system displays an increase in apparent maximal binding capacity (Bmax) of approximately 25%. The compensatory increase in B receptor concentration is reflected in an increased uptake of [3H]B in cell nuclei of hippocampal slices incubated in vitro with saturating concentrations of the steroid. Administration of a tracer dose of [3H]B shows that labelled steroid can enter in vivo the cell nuclear compartment of the KA-lesioned lobe.
INTRODUCTION
Corticosterone (B), the principal glucocorticoid of the rat, restores certain behavioral disturbances that occur after bilateral adrenalectomy (ADX). ADX disturbs forced extinction of a passive avoidance response 2.3 and extinction of appetitive motivated behavior 28. Moreover, novelty-induced exploratory behavior is reduced in rats adrenalectomized 10 days previously 4.42. These behaviors are normalized with replacement of low doses of B, but not with dexamethasone (DEX), aidosterone (ALDO), deoxycorticosterone or progesterone 3.4,28,42,43.
The dose of B necessary to restore behavior of ADX rats and the remarkable specificity of B in this respect meet the properties of the B receptor system in rat brain. The receptor system specifically binds B, but not synthetic glucocorticoids such as dexamethasone and is predominantly retained in cell nuclei of neurons of limbic brain regions, in particular the hippocampus 11,13,22,25.37.38.41. Moreover, the B-receptor system has a low binding capacity and 40-80% of the binding sites is occupied by endogenous hormone at plasma B levels in the physiological range 3. These characteristics of localization, steroid specificity and capacity favored the hypothesis that the hippocampal B receptors mediate the modulatory action of B on adrenal dependent behavior4,10.
